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1020030027990 %:% <H*V: 2003/7/4 

im^vtm 0005 

[fllSSXU 2003.05.01 

[^x-Hn^^fn hoil 

S^SSI Flat panel display with TFT 

[§§!£] 2H3 1-1998-001805-8 

[chei°i3 

[£S3 OlgH 

C CH El £1 2 H 3 9-1 998-000334-6 

[SSMSNSS^Slsl 1 999-050326-4 
[CHEI°13 

[£S3 0I5H9 

[ CH El £1 3 H 3 9-1 999-000227-4 

[Sl^lgje^eisJ 2000-004535-8 
[BTSXH 

ISS^ KOOJae Bon 

[^&Je^SS3 720706-1767718 

449-745 

geiAl ^X\m gSjaiEl igOHl 105S 504S 

[^33 KR 

[&9£| ^SH3>|] «|X|g 

££§°l S^SJIJ PARK, J i Yong 

[^El^SS] 700331-1823311 
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1020030027990 gUH 2003/7/4 

442-470 

4=SA| §§§ 993-5 204S 

[^33 KR 

[3S2| KIM.Hye Dong 

J? D J1^SS] 641019-1182514 
[¥@&!S3 463-703 

[^±3 3 J|£ g^AI MS? ^Oie(^iPHD^) CH^OHI^ 107 

S 1902s 

[^33 KR 

[^S2j ^^R?\} OISS 

S^a^l] LEE.UI Ho 

[^&ie^SlS3 720614-1575710 

[^EES] 449-906 

[^i sjie seiAi ^ise AHaai 157-1 20m 

i^m kr 

Oil 2| » MSl^AI- s smip. cuaiei 
01 (oi) cH^iej 
oisHs (en 

[4=4^3 

20 S 29,000 S 

[5ftftSSl 20 e 20,000 m 

i^&^^mm 02 0 §1 

c&Ahs^s] 28 m 1,005,000 a 

I Ml 1,054,000 S 

[§¥AHW] 1. fiofAH- SAIIAH(£E&n_1S 
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1020030027990 W^ H*}: 2003/7/4 

£ ^ TFT^ £ ^5dH« i^^l TFT^ ^ ncfls. -fi-*|^4 , 

^ TFT°fl 3^ ^Al^l^, ^ i*}<i) ^.g- ?} 7.) 

71 53— S , ^ ^7>^- ; ^o^ £ ^ ^^-i- ^ %^^g- ^til^>ZL, # 

71 ^ ^Hl HH&I ^^>7l ifl^l ^ B<ffl*]i^<2f, 

AjS Cf^- ^jjg ^ o. o.^ ^ jg^. SAl^cHl ^ ^olcf. 
£ 1 
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1020030027990 #^ <^7}: 2003/7/4 

wvni- H^l^HS ^-u}^ 5g^:SA]^l{Flat panel display with TFT} 

£ 2^r ^ H^^l^E^ o]s^ Cf^^^ <>l y oM3 ^ 

£ 5^ ^-ff-^HW tfltb ^1 1 ^1^31^ vth 

i 8^ ^ 7^1 ^s^o]] nfltl: ^7>3} 5.5. , 
£ 9^ E 72] I - I tfl fV 

s. io^t £ 7^1 n-n°J| ^s.. 
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1020030027990 #^ H*}: 2003/7/4 

%1 MVn]- H^^l^EiSf ^ ^ B^^l^Bi^ ^^^^^ ^"B)- 

<i2> ^«3H ^^q- ^-71 £31 ^ cl^#3H 3^ ^71 331 ^ 3 

^#^H ^7} ^ 3g^- ^Al^-^ofl ^ yi-nv H ^ (Thin Film Transistor: 

TFT)^ ^ sl-:^ ^*bg- ^Htfe i7V ^ ^-g- ^Al7l^ >^ ^7>S. AV-g- 

<13> o]E^ tiVnV E^]A E ^ 7 ]Q Aj-oj] JE^g ^ c e flo] oj o=j -nj. ^ 

i <3<* ^ Aj- 7 1 njfloj ^044 ± + dg^cl Afo^l *fl^ oj^ £i=. tiV^^l ^. 

AA^, °1 *KE*fl ^M] «8>$^ TflolH ^°1bv * #^^sl ^^<* a o v 

^sl^ ^ -*NH 45]. al^^ ^el^4 4^^^ ^^4. 
<w> til^^ ^2l€-gr ol-g-^V wvoi- E^ iE i b x-1^ ^aj-ol 7>^-*l-cf^ ^ol 51 o. q 

, *M3>^ AlslAjol 7^5) JL, S^l^lAl-Sl rfl^^^-7> <^ ^ cq 2^1^ 4^^^ 
^Sl^# ^>-g-*>3. $iC}. Cf^^g ^51^ ^ UHA] CDf/V.S^l ^ ^ 
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1020030027990 #^ <Qx\: 2003/7/4 

A3 ^>M- sj-^^l ^^>S. a>-§-£)^ c-fl, ^ ofl^ti. nflH^ ^(Active 

Matrix: AM)^ -fM #7)1 ^ S^l^*]^ A 2?1\B) H^l^(°l 

^sM. o] ^r^-^ofl^ #7><2f 7fl^^-*H ^7l^>(exiton)l- ^^Kn, °\ 

°\7}7\7\ 7lxH V BflS ^J^ofl ^5}, ^7>7> ^^-O.S 

*l Sj-tf-g: ^^*V4. -B-71 #7jl SAl^l^ ^-foflfe- Aj-71 -B-71 #31 ^ 

^7,>SAi 2}(R), ^(G), 3(B)3 ^*}Sr SMi* ^-w]^ 

olE^tb nflEg)^ o. 7 -| #3] ^ SAl^CAMOLEDH $1°]*), -HSfl 

^f, ^3 l± D flE?J^ ^-71 #7fl ^ SAl^l ^ «^B)«. uflE&j^ 5g 
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1020030027990 #^ <^*}: 2003/7/4 

^ H^l^ls} ^ B^*!^* <^]^J£7> €■ cf^^^ ^e)^K§- °l-§- 

*H *Ha*rfe ^ HSfi^l^E^ ^ i^^l <g^. oi^l 

^, ^ ^ H^^]^Bi# -f-sfl EL^l-s * = ^ ^^-^=01 ^7>^H fl£7> *1M-*1 Til 

°i 3 & ^js* «n^*>7i ^ H^i^Eii- ^ ^ 

^ ^)o}S\^ -j_ u^o_^ ^ H^l^E^ S-ofl cflt!: ^o] o] al( W /L)» 

^^^2] ^ 7 ^l7l^ « 0 >^, £E^r ^ B^l^E^ 41^.^/iE.Eflo] 

ne-114, ^oi§ ^7H^ w/L-i- ^Al7l^ « 0 >^£- ^fl^^ol7> zl°]7j*\ c*\X\n) efl 
^^^(ELA: Excimer Laser Annealing) 1 ^ -§-^|- ^-g-^c^ ^Srlh ^ ^^^^°ll 
#^i-|7> ^^slJl, 7U^^ol oi^cf. i^- ^Al^ W/L^: ^ 

* SfiL^l <HBl^ ^-Tfl^H olojcf. 
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1020030027990 #^ Q*}: 2003/7/4 

<22> HLth ^i^g^^-i; f 7 fAl 7)^ ^ 7 >fil £^^o] 

<H<>> *}^r «-*0 3 6 1 545^. 

<23> ^- o. ^. 7ls q. ^.c. o. $\%-s}7] $n <?>#^ ^-^-S, TFT£] H 

711- ^ 7>tt tftfloiMH ^ TFT^l ^ ^# =^ 

<24> cf= s-^^- i^^l TFT^l ^ ncfls. ^1^, ^ TFT°fl 

$ ?15L n>^Al7l^ ( ^% ^-§- ^Al7l^l ^ ^S^l ^ -I- ^1 

^ 5J al-g-] 

<25> ^7i*v wf<4 ^ ^-^-i- ^*>7i ^*h, £ ^ i^^f, ^hsl 

^ME^M Oj-Sl-A-I Aj-71 t# ^Hl ^7> Jl=5.-I=- Aj-71 ^ ^7># ^^g- 

*Rr ^-S- ^ H^^l^Bil- i^H, **o]S. ^7} ^ H^Al^E^ *fl\| ^ 

^ ^ ^ HqflAl^Ei^ cg^^ ^3. nf€- 53 # ^3-° 

<26> Cfs jg.^ o 1 ^ > Aj-71 z}- cg^^ WJ-^O. ^ ^o^J wVnl- E 
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1020030027990 #^ <£t)-: 2003/7/4 

<27> HI ^<H1 Sl*>^, #7l ^ <^«S1 aj-^ #7] %1 «>nV 

S^l^E^ ^<*°] ^ ol-^ £ 7l- #7l «^ H^^E^ <g<* °} # 

<28> ]£ Cf^- JS-^ofl ^V^, #7l ^B]^JL5L ^-W^ ^ 

<29> ]£ Sl^, #7l Cf^^ ^S]^ 7>^ 

<30> £ Cf^- S^oH o^}^, Aj- 7l ^^^^ ^i=. y o V ^ 

^ ^ol7> o]ofl tg-T^cq ^ojofl al^fl 3^5: 1.5«fl7V ^ ^ 

<31> ^. j£ Cf^ S-^ofl S^ig, # 7 1 Z}- *]]^ cgo3<2} ^^J^l tfl*fl #7l ^ 

<32> I^S] S ^*>^, #7] Z]- *fl^ «oH^ #71 ^ «>BV H 

M^S} ^^-« 0 V^Oll tflSfl O] *fl^ Cg^^- CfZ|^^ ^e]^ 

zjol wj-^ol ol Z|^7]- #71 ifl^J ^ H^^liB^ <3<*o} ^i^- 

«oHMl ol ^^cg^^- t§#^ cf^^g ^3^1 Zjo] «^ol ol=^ 

<33> i£t^ a ^HHl #71 ^S}^gr ^*>7fl tifl<!fl afll^ 

#71 l^^^Tfl^ *\o)6\] #71 ^fll^^H tflSf ^^JiL <£#5} ^ 
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1020030027990 %:% <£A- 2003/7/4 

<35> ^^l E 4f J^ofl #7] ^ H^N^E^ *fl^ <3<*o] # 

« o] ^ ojo* o. ^SRr cHL^ ^e)^ ^i^^oj^ 7> oi-^ 

<36> ^- a 4t ^-^Hl ^*}^, ^-71 *W B^^l^E^ <£<*o] # 

U-^M tfl«fl oi ^ oj^^. ^el^l afli^M^ AS. 

7} rflef 90°°J ^ 

<37> ^. t^o} ^ cfS. m^lo^l 0^^, ^ Hqfl^l^E^ ^ cgqtg) ^s. 

«o V %H) « O] ^ ojo^^. cf^^ ^S]^ m^^^y} ^£7> 

^- «oHMl tflsfl ol *flvt ojo^^. t};^^ ^I2^^<y^l7l- ol s.^ 
7> -45° 45° °J ^ 
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1020030027990 #^ 2003/7/4 

<39> .g. *Qr*$<H SE cf^. s-^ofl S^ig, a o v 7 ] ^ H^^liE^ *fli=t <3<*<>) ^s. 

«oHHl tfltfl o] *§^*Kr 44^^ ^112^^ «a^l7> Z]-£7> 

45° 135°^ 

^o.S. ^^-S., : $°15L 3fe Sh£*fl ^l^JI, >g-7l 

i*H dM^ ^i^>7l i^^i wvnv Hqfl^l^E^, nfm^^ ^-E-i^ 

$£-3-, ^<HS- ^^-i- 3"tt <£-£*ll %^f-8r ^I^JL, #7l c-Ho]EiA]^l 

#7l t# i^Hl ^#7> Jl = .£^- ^7l Mj;# 4i7>l- ^<5Kr ^ MVnl. 

^*Rr ^el^ ^K^l ^l^Rr ^517} ^-71 «>?v H^fl 

<41> o]^*V cfs o^j-T^ a o V 7 | ^ 5fl ^ cgo^ ^^-Wj-^Hl *M a] 

^ *S^Rr ^el^ zJ°l^°1 o]J=Li=. zJ-JE^ ^1-71 

^1 WVnV B^^l^E^ ^ o^cdo} ^s. ol^ £7 > ^-7] ^ ^ H^^l^E^ ^ ^ 
^ ol-g-S^cf 5171) ol-o]^ - olcf. 

<42> ^- ^ t^s m^lofl ^^Tg, ^-71 ^E)^ ol«^ ^ig-g- 

<43> ^ «v^sl a tf-g- ji-^hi s]^, ^-71 t}^^ ^e]^ <^ 
^ ^o|7l- OH ^3)^ « o v^ zjoH] u]sfl qo]s_ l. 5 Hfl7l- ^ ^ ^cf. 
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*> - 

1020030027990 #^ <Qz\: 2003/7/4 

<44> l^o} a cf^ s-^lofl -*7l ^ ^ JE^^Ei*] *flv| oj^O) ^3. 

« ol ^ ojoa^ t\^^ ^^3] *H U-^^l °l^r 

z}£7> ^-71 i^R 1 S^l^E^ ^ °§^2] ^ff-^ofl rfl«fl ol ^oj<3# <g 

^*Hir ^^2] ^^2] z}o] «V^o] ojs^ z^^cf # ^ oicf. 

<45> ^ 4=. jl^oji o)^, ^-71 4^^^ ^SMI afl<l^ ^1^ 

SL3., zl <g?J]# 7^7}- >S"7l ^ll^M^l 9j^l7i 7le)^tq- ^- ^2^^^ 

<46> £ M}-^ ^ t}= S-^ofl ^-71 Cf^^^ ^SMl HflOj^ ^fll^ 

^^^1^, ^71 l^^^Tll^ A>ololl A o V 7 ] ^l^OjTlH tflSf 4^KE^- ^12 

<47> t^S] E 4^ ^"^Hl #71 ^ ^ #^^1 tfl«fl ^>7l i 

<48> ^ CfS. S^lofl 0)*}^, ^ H^^l^B^ ^ o§^Sj ^ 

^- «oHMl Cfltfl o] ojo^ ^sHr 4^^^ ^ll^^°j^7> o]=-^ Zl-£ 

7> ^"71 ^ ^ B^^l^E^ol ^ 0J040I ^o] tij-^ofl cflsfl o] *fl^ ojcrf o. 
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1020030027990 %■^ ^7>: 2003/7/4 

<49> £. a S-^lofl o^}^, ^-7] to-n| B.^^l^iE^ ^ cg^o] ^ 

* tfl*f| o] ^ cgctf o. tg^]. fe Cf^^ ^1^^^^7> 0]=^ Z|-£ 

7} cflsf 90°^ ^ 514. 

<50> £ ^ jpgoj] o^^>ig ( ^ B^*1^E^ ^ eg ^ ^ ^ = 

U-^=°fl tflSfl o] cgo^ 4^^^ ^5]^ ^l^^°« 1 ^7l- ol^-ir ^£7} 

<51> i^o] ^ c^s ^-7] ±<ft% aVnl- B^l^E^ ^ eg <* o) ^ 

^f- "<KM1 « ol *fl^ 0303^ ^^Kr rf^^^ ^2^^<y74l7> ol=^ zJ-£. 

7} -45°^*] 45° ^ ^ 

<52> ^. t} = JHJofl S]*>^, ^>7l ^ H^^l^E^ *fl^ ^^S] ^ 

u oHHl tfl*fl ol *fl^ ^^-1; t}^^ ^)2^^ o g^)7> o]=^- 2L[-£7> 

45° 135° U 

HSJ^ ^-71 #7fl £ Al^l^ «VnV ^^^ 7 ] 

£ loflA^ ^- irfl, #71 -fM ^7^1 t^- S^l^l^ Zf S}-^!^ *H (R) , 
^(G) ^ ^^(B)^ -^sl-^-i-ol loflx-1 ^-*>« o V*j:)0.^ tiVJ^H tifl^5l5L^- 

^l^H ^M", °}z\??± ^fs] aV^l ojofl *V^s)^ o}^, z}- 

Aj Po V ^ ^S^* 0 ! ^7>HV ^ Sfl^il^ tifl<g£)o| 3\-±Sr + ol 
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1020030027990 #^ °J7>: 2003/7/4 

o.^, 5. 14H 1- ^ ^ # ^ ^^SAl^]7l- oj-i^ ^g} ^ ^^ S a|^1c^ £ 

^l^tb "6-71 ^ ^7fl^ 711 E>Ol(5lH ^HHKS. 1°1H 

-H, ^^(VdcD-i: ^*}7) ^ ^(53)01 ^A] ^%Vo_jS. tifl^sH $J4. 

TlHB e}*l(51), no)B) s}-9j(52) ^ ^-g- ^(53)^ #Ej*}51 

^"71 <4 ^ ^ofl oio^, 3^(R), ^(G) ^ ^(B) sMil-S] Jfsf^i 
^ ^ H^l^H^, TFT" 2} ^-)<2]-, ^ tivnv B$*1^e|( 

°l*h "^-S- TFT" 5}- ^<H£ ^ 7fl^ SqH^l^Eil- ^Hls>^ Cfl, ^"71 ^ifl 4j 

TFT(10)tt tIHb Ef^l(51)^ ^Jl^l ^ ^ ^}o]b\ ai^I- zl ^ 

-I- ^H*}^, A oM ^ TFT(20)^ ^71 cll<>|Ei n}^ a o v 7 ] ^ ^ofl 

^i^-7> ^ i7}f ^^-*Vc|-. 1-^ oje^V ^fl^ TFTSf ^ TFT ^ *}-• 

oil: i^Rl TFT(IO) ^ ^ TFT(20)^r zj-zj- wVJEE^l *^#o] 1 3-^ #(11) ^ 
2 %^#(21)-§- , oil- wl^. £^1 q-El-vfl^^ ^^nV z|^- * 

^ ^ 030^ ^C|. AV 7 ] ^ CgC^ ^ J- 5^ 7af«}*J:0 S 
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1020030027990 #^ H*}: 2003/7/4 

<58> £ 16\)A] § ^ oi^ £0], ^-71 3(R), ^-(G), 3KB)>^ 

sMi^H, s$7] i^^l TFT(10)» ^ i %^(11)#4 ^ TFT(20)# 

4 2 %^#(21)#^r ^3. *ti*l€ ^ ^i=f. ol# *fl 1 

^(11)4 2 *^(21)£ £ HAi # ^ *}(R), ^(G), SMi 

^ ^SM^ ^ TFT(20)# °1^4fr X] 2 §^#(21)-i-°l ^ y oH^ # 

<59> *V^, M. 1^0} w}eJ-*l *)- -^X|o}H 14= Tg, ^-71 *fl 1 ^ ^ 2 f 

^#(21)-& MVnVo]] ^gfl - ZL^Jl, ^ ^ 

Sl^- ^o_3. 1 2 %^^(21)^r ^°|, 

y o V ^ wfl^l^^-. <>1 «J), °1 *fl 1 #^(11) ^ ^] 2 1-^^(21) ^ n 

^IS. XI 1 %^^(1D ^ XI 2 %^#(21) *Ufl7> cf^ aj-^o. 3. ^ o] 

Cf. u}-eM, olsrHA^ til-nV E^^o} ^-^o] ^ cgcdcq hJ-^o]) ^cr) 

^ ^#*Rr 5-^ ^HHH P>^V7>^S ^H^Ml ^ojcf. 
<60> ^- ^ofl ^§>^, o]^ i^^l TFT^ TFT^ 

■§- TFTS--T-E J i t# ^}ofl ^S\^r ^fh^ ^a]^ Jlffl^-Sl- ^ ^cf. ol 
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1020030027990 ^^ 2003/7/4 

^#t3r *M -8-71 ^Tfl ^S^l^H olo^, ji^KE, ^-^1 , 4^ jisfl 

^ofl TFT* ^^§>7l ^*lH^r TFT^I TlfiBCon-current)^ ^}JL, 

^ TFT^I T^B^ »^<L3. ^ ^t}. ^6\}X]^ o) *V TFT cq ^ ^ 

5 dB z]- TFT^l wj-^ a^s. 41^1 5^- 5>^cf. a, 

TFT^l «o v W ^-g- TFT^l « 0 V*^ ^^^SM) TFT^ 

£ T^B^r ^U, ^ TFT^ Tj^Hfe ^^lcf. 

^-71^- i^R 1 TFT^ « o >^ ^ TFT o) tij-^ 

°l^5L7} ^ 71 3.7)1 S)JL, ^^HH^l ^ ol^£ 7 > <$<L 

^ £ ^BdB7> 3]-7fl S\7] n^o]t\. 4^-, ;£^*V ^ ^1, ^ TFT^) ^ T^B* 
£3 JISfl'&JE* ^^«>5L^- *>7l ^ TFT^l sfl^ ^o^o] ^s. 

^1^£7> TFT^l #^3] *flV| ^ofl^o] ol^ofl tijsfl #7fl ^ 

TFT^l « C V^ ^<^1 TFT^ wj-^* S^*flo> §fe ?Huf. 

°}slt!- ^ o]^:sl^ ^§Kr cf^^a ^e)^- *q-q-<^ ^ ^- 

21 ^^H ^ , ^, ^sl^- ^ f^ofl ^ TFT 

^ #^#°1 ^is. cf^- nh^-i- t^s^ *\$\ ^ ^fh *r 0 l^ 

^ aI tS" 3M4. °l*HH^r ^Ml*l 
£ 2^r W B^l^o] o]=l^ cf^^^ wj-nj-oj ol« 0 V^ ^ 

^21 M-^^H 53°] 4. £ 2^^ ^- ^ 01^ ^ ^-o. o] wj-^ ^ cf^^ 

^ y]^^ ^51^ ^t^^^CSLS: Sequential 

Lateral Solidification, o]^, "SLS^"olef ^^S)-*!: ^7l^ ^ 
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1020030027990 ^^ <y*>: 2003/7/4 

^-71 SLS^^r ^^(GrainH jltf^l ^Tfl^H ^ 3 cfl 

*M ^tr^r ^-g- <X-g-tr ?ASL3., n>^ 2 s- ol-g-SH eflo]^ «] 

^TjlS-^-Ei -g-g-sl ^e)^ ^-2.3. ^^^^-01 o]^^^ 

°l&]*r SLS^<H1 ^Sfl ^£ £ 2<i^ !- ^ 5^ a>Sf ^°1, 4i 

% ^K^fl^ 1 ^^711(61: primary grain boundary)^, °] Xl 1 ^ 

°«M1(61)^ A>o]ofl ^ 1 ^^og^ 1(61)ol ] tflef ^*]tr ^-^-S. Xl 2 

(62: secondary grain boundary)^. 91^-. #7l Xl 1 ^°j7ll(61)^ *r^3<>11 

o]*fl -g-g-sH ^3^r Xl 2 ^^^7^1(62)l-ol ^ S oV^a-1 ^0.3., ^ ! ^ 

°J711(61)3] <Un& 2 ^1^X1 (62)^1 <QAl} TlSl^Cf ^711 ^3<X 

^H^H, °l^tr ^Sl€" °1 XI 1 ^^^7^1(61)51 A>o]6fl ^01^0.5. ^Aj^ ^ 

2 ^^^7ll(62)# ^Hr^r. ZLH^Jl, o]e^ ^^TflSl ^^l-g- £ 2 <^ 

# ^ ^-ol, ^ol«j-*j:o.S. ^^S)<H *V «o v ^S^ ^ol7> o]6fl ^^tr 

^JLS.^ zJojofl a]^) ^>n ^^£)ol ojrq. 0 ]^7fl ^Xl ^ol^ ol o(| 

M ^£ ^°H1 tflsfl tflsf 1.5 tifl € SZcf. 

XI 1 ^ XI 2 ^^°j7^1(61)(62)« ^e)^- ^(60)£- <X*i^ 
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1020030027990 %;% 2003/7/4 

TFT 4^ofl € 4 s 9X7]} ^4. ^, ^"7}^ ^ £fe -Me)^- ^ 

(60)oll «r^#^ sfl^ o§^.§. o^rcltb H <^J1S ^^*>^^ nj-Ej- *fl^ ^SH^S] ^ = 

£ 3£r *fl 1 31 (61)4 #^#4 *fl\| <3^4 ^fh y oHH 4^1- 

£ 3°lH P^^r <3<*4 =efl<y cg^ofl l-^l-o] ^ 7 }^ ^*HH 

^€ TFT4 ^ 44\H ^o]ji ( <3<34 j=efl<?l <3<*M) N ^ 

#o] ^7>£H TFT4 ^ o]^£^. 344. £ 3<HH 1- ^ 5^4 , TFT 

<^ 5fl^ <g<*oj]^o] o]^ £ ^ *^#4 °§<*5] i ^-§<^741(61) 

51 zJollKJ^ ^1 1 ^ 0 d3l(61)7> 4^ ^-£7]- 0°^H 90°^ ^434. 

°14«: 711444 4^°fl 3m ^4 <£v}^ ^7}s. <r 

olcf. %^o] *fl^ cg^o^ ^fKH^l *fl 1 4 (61)4 ^ 0°« 4^ ^-fofl 

^ ^4 ^ 2 ^^7jl(62)4 44= ^44t11 «11444 7fl44(carrier)4 4^ a] 
^1 2 ^^4(62)4 7fl444 o]^ wj-^tol ^44jelS 7fl5}44 oj-^ofl tfl^. ^ Aj^- 
°}3.7)} Z\JL, o)6\] rrj-e^- £ = 4 -§^£7} ^a]*)?)} ^4. 

^rcflS, #^4 <3^4 ^^-ti>^ol ^ i ^^4(61)4 90° 1- 4 i Rr ^ o. 

^4 2 ^<M(62)4 44= ig^^Tfl wfl4£H 7 fl e) 4 (carrier)^ o]^ 

4 2 ^^4(62)4 711444 °1* y <^4 ^4^.^. 7fl444 o}%-6\] tfl ^ ^ 

^-S-4 44 ^ 4-§-i7> €• 3M- M-Efvfl^. 
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^444 4^1 4*j- 4-g-4^r <H44 

4 5U^7> <5Rr 44 oj^sio} ^o] S 7}A$-t= $£.3. £■ ^ $14. 4 ^ 4 4fj- 

ol^£^ *Hfe 4^*V 44 ^-o}, ^ 7i4H4 445L4 4444. a, 44 o}^ 7 } 
4^8: &-§r 44*fl4 ^4 ^ 144^, 4^ °]^JE7> 444 tH^e^ ^ 

444- 

^, t^j^ 4*34 44444 4*fl *U 2 44<?J47> 4-f-^r Z^-£7> 44^ 

°11 44 4ff- °l-^£7> 44^-, °H 44 #44:a, %4^4 4^ <3<34 

4^8-^ 44 4 2 44447}- 4^7> #44°fl 44 44 ^1^£7> 444 

-n, °H1 44 £ 7i4B^ 4^4^ 4°14. °l£r #4^4 4 1 ! <3<34 4^-4*^ 
°\] 4*fl *q i 44<M7> ojjf.- 4517V 4441 44 4^ 4^ £7 > 44^, ^1^1 44 
44^7 ftfls)^, %4#4 4\l 4^4 4^444 4*fl 4 1 ^14^47} 4^ 
4£7> 4^44 44 4^- 4^517}- 4o>x] jl , 44 ^ 4^Hr 4^8- 

4444. 

444, £ ^fimsM- ll iLsL 44 ^ TFT4 ^ 4^4 4^44=4 
4|*fl 4 5fl^ c$<*\^r 444tt 4^144 44^4 ^4^4 44 44=4 4-f-b 4^7> 
J±4 ^ e dB^I- 4^ 47l TFT4 4\i 4^4 4444*11 44 

4 4^4*3* ^44^ 4444 44^4 44^4 44 44=4 4^ 4-£iL4 a.4 
451^- 4fe 44 44444. 

4 *fl, 4 44134 ^4^4 ?^|2 44<M^ £ 244 1- ^ 4^:4, 44 4 
444^-5. ^£ ^as.^, ^44 TFT4 514, =l *m 4 44 4^- 4*^1 4 

*fl 4244447> 4^Rr z]-£7l- -45°44 45°4 44 44444. 4^r 44444^ 
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iflU TFT^r ZL ^ <3^£] w o V^ofl tflsfl XU^^T^V o]=^ 2^£ 7 > tflef g 0 o 

<76> ZL^JL, ^ TFT-^1 ^<H, ZL <833 H o V ^°ll tfl*fl ^I2^^°g7jl7l- o] ^ 

zt£7> -45° ^^1 45° ^ ?H B>^*>cf. «>^-2i^7fl^ TFT^r ZL Xm ^ 

^ #ff- *8"1H <M XU^^X^}- ol^Rr ^£7> t}]^ 90 ooi w>^^cf. 

<77> TFT^ %^§^r ZL ^] til^fl #^7} * =^ ^o] 7 > C-] ZjTfl 

c °^m°J ^1 £ 2XH £ ^ &i=. W>sq- MV^ofl ol^Tfl ^^-«o V * 

^711 ^£ %^f^§- zl ^^-«o v ^°l XI 1 ^^^^1(61)^1 ^ 

-f^nf ^^*V ^7} ZL Xl^ <3<* vflofl Xl 1 ^^°^^(61)^ ^7} b| 3* 

*r &X1 ^cf. oj^Tli xm <g<* ^ofl Xl 1 ^<M(61)^ ^ TFT 

A^di ^Xl s]^ HI, ^ £ 4«1M icf tg$-si q-Efq- 5^. 

<78> £ 4^r *m ^ H oHMl cfl^ Xl 1 ^^Xl^l z]-£7|- 0°, 90°53* nflofl P 

^ Ir^^l 51^ € 1-^#<X £^g^ ol^o^ ^-g-^ 

ZL ^if M-e]-^ £ 40^ ^- ^ 01^ a}^ ^-o], ^ ^--aJ-^Hl cfl 

*fl X) 1 ^^n?} °l^r A^A 90° 7> 5]^ ^Xl^r ZL ^ o]^£ 7 > €• 

vflu}-, ZL *fl^ <8°H X| 1 ^^<3^7}- fto] 3L^6\ °\7] nfl^ofl oj^o! xy^ 

5L El A. « <3^3 ^^"<J-^1 XI 1 ^°JA)7} 0°7> 5}^ 

ZL #ff- ol^ £7 > ^ ^T-t- l4^M-, ZL ^^ofl l ^^<a^7> ^ Tfl 

a«-^<H 9X7) nfl^-ofl Xi^- ol^ £ o^ ^>£E ^-tf. ^, <^«^ ^^-tiV^Hl ^*fl XI 

1 ^QHW Z^ £7 > 0°7> 5)^ ^^-7> ^fl^ <%<*2) ^ XI 1 ^ 
°JXl7> o] z|-S.7> 90 

41-20 



1020030027990 %^ <£x\: 2003/7/4 

°7> ^-fofl ul^fl ^ ol^£^ *}- 0.14 a>5L ^a] *)- d > d -g-^^ * M-B)-^ 

*T Si>Il 3tt ttj-^i, ^ 3-f-7> i4 S-A^o] iL^S^ 

<79> O]^ g:^ £ 50^ M. ^ ^ £o] t Vth^ ^it ^^S- % V 

^ 9l$=r 3|, £ 5^ *fl^ <3^9 tfl$ ^ 1 ^^741^ ^7} 0°, 90°£^ 

^1 51^^ vth^^l 

— A iSt M^VS £ 5<*1M ^ ^ 91^ Vth^l ^tfl^ p^3|- 

« tfl«fl 1 ^^<y^7> z]-£ 7 > 90° 7} £)tt ^-f 

3 ^ Sr-ir M-Bfifl^^:, ZL 0°^ %+7\ c-1 ^cf. u}-eH , 5^ -g-oj^ofl 

z^-£7> 0°7> 5^ ^^-7> Dl ^<at!r iL°]7)l ^Cf. 

<so> a o v 7 i Vth #^7} (Vg-VthOH HH^iq-fe turn-on voltage JL^ofl ^sfl 

ZL ^ cgcdo} ^^-^ofl tflSfl *fl 1 ^^<g^7> o]=^ z]-£7> 0°^1 ^-f7> 90°<?1 3 
-fofl tijSfl ^ a}^ 71 elH #-§- ilolTfl 
<81> o]^- #3^^- ^-o] ( <3<*>cq ^« 0 H£ofl tflSfl 1 ^^^74l7> zj. 

£7> 0°7> 5^ ^^-7} 5fl^ ^wj-^ofl cfl^fl 1 ^t^<a^7> 0}=^ Z^ i7 > 

90°7> 5^ ^^-ofl tij^fl ^ ol^t=7> D| ^"Jl, Vth^^l D) 3711 £] cl , o>^-el , 

^M", Vth ^17} C) ^*>Cf. ^S^l^A-l £ TiBiH SSt°l 

^1, ^-^tb *>fe TFTSl ^^o.S.^ zl ^^l ^i-W-^^oll 

tH«ll ^ 1 ^^ 0 j7ll7> ol s - Q o 7 |. s ^ ^o_ y} ^ ^^Tll 51^ ^ol^ f ^ 
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0°o}9\, w>^3i^>7ll^ 90°7> 4-£^r ^Xl^S, -H«fl^-S Xl## Xl4 4 4^j- -f^*V *) 
£ 5-^4 ^ £ 5HflH n>^l^ ^ ^rf. 

£ 6£r <X4 e ^ £ 2X14 # ^ 44 44X1 =L Xl 2 ^^Xl 

(62)^1 4%M1 tfl*H 45. 4^ 4^4 Xl 1 #^#(11) ^ Xl 2 *^^(2D* 

£ 6X14 1- ^ $£^-<X, TFT4 Xl 1 #Aj^ (11 )^ ^ ^ ^^(Cl)oj Xl 2 

^°t]Xl(62)Xl 43= 5§^*V «J-^= ( ^ j ^ i ;t^Xl(61)4 90°# ^l^Rr fflS «fl 
x)-s}JL, ^ TFT4 Xl 2 «-Aj^(2i)^ n. Xm '«^^(C2)ol Xl 2 ^ ^ Xl (62)Xl ^4tt 
y c^, ^r, 2:71 ^°dXl(61)4 0°» °l^Mr «fl*RV4. ^4^, ^ 

ofl o^sfl S. 13} ^ -^71 #Xl ^ 2.4 ^A^Rr ?M4. 4, £ 1XH JE^Xl 

4^ 4444^ ^^1^>, £ 64 XI 2 ^3<M(62)fe zz.^ ^iWAj-S}^) 

^44 5£i5-4, ^1 1 ^ 0 ^Xl(61)^r 
^ 7 A°-sL 1- ^ $14. 444, 4 JfateiM ^43) tft( 10)1-4 Xl 1 f^f(ii)^- 

XI 1 ^^XH ^4°1 4^ U-^^-S. «fl*14ji, ^ TFT(20)#^ XI 2^* 

(2i)^r s.^- X) l ^<MX1 ^*S°1 4^ H J-fAi X1444, 4^ 44 ^4, 
4 ^ a^dXH ^-g- TFTX ?]sdBt feX Ji^Aj- £1 . 

^4o)i ^ ^44 ^ ^ai^ ^ &X1 ^4. 

°14 #^4 ^4 ^JLS 4^ ^4€- 44* 4^^ ^4^ 

44^-S. ^, 4^ 44X1 ^R 1 TFT4 ^ TFT4 *fl^ ^^^i 

4%*<X 4^- 4^X1 <X-f.ol4lE^- TFT4 ^ TFT4 
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^ TFT4 ^ TFT^ %^%-=r^r fJ-#°.3. tb *H , =L ^<%7\}°) « 0 V ^°1 ^=^1 

<85> ^7i^j. «>5>1- ^ TFT ^ TFT-& ^ -fM #711 ^ £a1#*1 

2] zj- ¥-^t= £ 7 Hl^l £ 10°1H # ^ ^21 SHr^K 

<86> ^ , S. 7-& S. 1^1 ^sMil- # ^Steiofl ^ -t-^-^-^ ^^.S. 

*1^ JfsM^ ^^l^.o] TFT(IO)^, ^-g-<?l ^ TFT(20)^ 27fl^l ^*q- 

n^^USO) ^ ^>M-^ -H-71 #711 ^>(°1SV, "EL^m 40) 

XT 3£r o>M^, 3i*Hr i7>^ ^ ol^tj- Dj ^ «m H^^l^Bi *J 

<87> Aj. 7 i ^0^1 TFT(IO)^ 71]°}B. e^-ol(51)ofl Sl7>£|fe i^H(Scan) Aljrofl ^-g-^H 

3|o]e| ^(52)^1 9l7}$\x= tflolE^(data) ^iWr #7l ^ 

TFT(20)*f A>7l TFT(10)« -f-*fl #^fe cflol^ Ajjrofl o)-^ , ^, t^bs}- 

^tf*KVgsW EL^7>(40)S -B-^s]^ #^1M- a> 7 1 7 fl 

*IWE|(30)fe- -S-71 TFT(IO)* M Aljr-g. ^ ff^^o* ^ 

<88> o]e^V s]st ^*J-7l ^^>^, £ 7, £ 9 ^ £ M ^21 ^ -H-7l # 

Til ^ a^l^l* oi, °1» ±Lcf ^1*1 >g^§>^ 
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£ 7, 5L 9 £ HH4 1- ^ t^il^l ^^71^(1)^1 *14#(2)°1 ^ 

^4°1 oij7 ( o] ^^^(2) TFT(IO), TFTC20), 7flsfl44(30) ^ EL 

^K40)7> ^4^4. 

£ 7 ^ £ 9<i4 1: ^ SUlfe 44 #4 TFT(10)fe tIMb 4<?] (51)^1 

^4<H TFT -Zr/SS. ^]JL# 917}*}^ #^-(13)4, tIHh #^(13)4 

Cfl °] B] 4^(52)4 3^4^ i %^^(H)ofl c-flolE^ AlJll- ^^Rr 
^(14)4, ^4^1 TFT(10)4 7fl3l44(30)-I- <2^44 ^44(30 HI ^-^> 
^ ILZ]}°± ^(15)°_S. ^344. ^ 1 %^fKll)4 TflojH #^-(13)4 4°Hlfe Tflo] 
H *I<34(3H ^444 &4. 

f^-g- 7fl3flAlBK30)fe — A3 TFT(10)4 ^ TFT(20) 4°H1 4444 H5fl°J 
^ ^ TFT(20)# ^^^Ife c-fl ^jl^ ^^^^ ^^Hr ^ o. S( 5L 7 ^ £ 9 
°H4 1- <r 5^4, ^4^ TFT(10)4 ^efl4 4^(15)4 ^4fe ^1 1 ^^"(31), 4 1 
4^(31)4 1 4^(31)4 ^4^, 4^ 44^4 ^44 

(53)4 443^5. 4^4 2 44(32) ^ 4 1 4^(31)4 4 2 4^(32)4 44<>fl 

1^44 -fH44iS.4 4-§~4fe #4 |^ n -l"(4)AS ^ &4. 44tb ^4-g- 

4444(30)4 ^-Sfe #J=4 ojofl ^44^ 4£ oj-q^ , TFT4 444 44H 

44-4 £4#°1 l ^ *fl 2 44--° 3. 4-§-4:a, 4°lH 44#°1 -a-^df^^ 4-§-€ 
^sl 5U°-4, o] 4°1|£ 44^ U-'SH 4*ti ^ 4¥44. 

^ TFT(20)fe 51 7 4 £ 10<=H14 1- ^ 5U^4 , 4^44(30)4 1 44"(31)4 
4^44 TFT ^/.SLS 4s«- *#*Hr 44H. 44(23)4, TflojE 4^(23)4 

^ 44(53)4 ^#4^ 2 «-4#(2iH] 4tt 3144^ ^*44 
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^^Hr ^^-(24)4, ^ TFT(20)^ EL 4i^>(40)« <&%a]^ EL ^^(40)^1 

^ #€^§- 9l7}*\^= €^-(25)0.5. ^€4. *fl 2 #^^(21)4 TllolH ^ 

(23)^ A>olo,l^ ^ojH ^^^-(3)ol ^}S\o] ojcf. c^H, 2 «^#(21)^ *fl^ 
-?-S|-i^ Afl^Hl n*e* zl ^^}^ ^M, i&^r ^a>^711 wfllsH 014. 

<93> EL ^K40)^ Jl#o]1 rrfe}- 3, ^Ano} ^-#*H gj. 

•tf ^iL« ^ ?A°-S-, 5- 7 ^ £ 10<HH 1- ^ 5a^°l, ^ TFT(20)^ ^eflo] 
€^(25)ofl <3^5H ol^JfEi ^«Hr ^^EL #^(41)4, #*fl ^ 

1- g5L^- ^*Kr ?fl^L.EL ^(43)4, oil- ofl^o.^ ^ 

^-(41) 3l 7fl4i^.= ^(43)2] A>olofl Hfl o] ^§>^ -^-71 ^%^U2)SlS. 
4. tLjr 5^r Si0 2 *§-°-S. o)^o]^\ ^_<£a£ S )lAlHllol^nl.olji i 6 ^r °\EL 

<94> ol^- Ajt^V u}Q £ M^o} wl-H^S} ^AHHl ttf^- -H-71 #711 ^ 

*1^1 aKELAl y^ofl *b^5l^ 6 >qji ) ol«4 t}^ olal*V 

<95> Wl-Sl- ^ f5f 7># *V OJ ^aHHI 4=. 0.7I #711 ^ 

# SAl^l^ ^Ol afl^ig ^ o^. 

<96> id*) , 3E 9 £ 5= lO^H 1- ^ ^^-ol, #el-^ (Glass) Afl si ^ 7l^(l) #ofl *H 

3lfK2)* ^Aj^-d-. ^1 ^#(2)-^ Si0 2 S. ^ &o_n}, PECVD^, APCVD^ , 

LPCVD^, ECR^ ^ 544. ^3-2, <>1 ^^(2)^ cflsf 3000 A ^HS. 
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<97> a o v 71 ^^(g)^ 4^1^ 44°1 #44*r cfl, rflsf 500A 

#44^ t $14. 44 4 «1^4 ^oj^ o)^ ^ 

^3. yvnvo.^ ^4444 ^ &4. ol nfl, 4444 4^ 44^: £ 244 

1-^5^ 44 4£r 4°144i>-3 <34£ 4^4# 4tt oj w o V^ i^^f 

4^r 7 A°) 4^344. 4 4<34 4^44 <U 4^HH 5^44^ 4#4 44 4°1 4 

*H4 °144 4^S« 4?1 44°i SLS^ 4-§-45$-°4, o] 3)6\}5i o]^ 

» 4^8- *r 91^ ^sHH 1 ?! 444 4^4^m 4-8- 4¥44. 

<98> o) i^^f £fe t}^^ aVnVo. j^o]}^ ZL ^ ^ £ 1<H14 

1- *r 4^°1 , TFT(10)^ *\) l #4^(11)4 ^ TFT(20)£) *fl 2 «-4#(21)°l 

44<M4 444 4^ 43. 4€- 44* 45^t 3fl4^tb4. 

<99> oj^Tfl %^o] 2flE^^ *3*V ^oll^ zl <fl S Si 0 2 ^ojj o) 444* 

PECVD^, APCVD^, LPCVD^, ECR^ ^1 4*1) ^444 *§443L, MoW, Al/Cu £ 
#4* ^44 ^ 44^44 4°1H 444 ^444. 44 %4^, tIMH 444, 4 
°1H 44^ 444 ^4 3l 4^4 4^°] 7V^44. 
<ioo> 44^, Tfl^lB 444, 4°1H 44^ 4^ 4 ^4 ^Ml^r ^ ii ^ = 314 

1-^-1-* 51444. 

<ioi> o]^^ ^ ^ofl^ s 9 ^ £ 1044 1- 4= 4^°1 , #4 444(4) 

3l 444°144(5)* ^44 ^ 4^ #4 44(14) (24) ^ =efl<y ^ 
(15) (25)* «-4#(iD(2i)4 ^44^, 4444(6)* ^444. °1^4 4 43:^ ± 
4 44^1 44 444 444 ^ 44^ 4^°14. 
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<i02> ^33, ^ TFT(20)ol] ^*Rr EL ^>(40)^ cf^tb ^°fl 3*11 *r 

31, ITCH ^ TFT(20)^ =efl<y #^-(25H ^*Kr £^(41) 

^ 3^ * 3flBi^^JL ; ZL ^ -a-7)^-(42)^r ^^W. ol ufl, # 7 ] ^-71^(42)^ 

#, * -fM tft, ^o] c}-oj ^o. 4^ ^jj. 

3#£H ^ 5a^, *V-8- 7>¥# -fM $g.S. ^ Sl-S.Alo>vi(CuPc: copper 

phthalocyanine), N.N-c] (M-HHr^-l-*! )-N,N" s|) ^-^ffl^l £ 
(N,N'-Di (naphthalene- l-yl)-N,N'-diphenyl-benzidine: NPB) , 

€ ^-T D ]w(tris-8-hydroxyquinoline aluminum)(Alq3) ^-g- til-g-Sfl ^o^Ml *J-§- 7}^- 
<ios> jl«^> -6-71^ * ^#(HTL) £ ^^(EML)AS ^ t>l 51 7 >^ 

^ , Ol ufl , ^-71 1- ^#0.5. PED0T* A>-g-s:> J7 > fJ-^O.^. 

PPV(Poly-Phenylenevinylene)3l ^ t-eH-f-^CPolyf luorene)3l JX^7f -FM^-^ 
°1» ^H^a ^*M=r. 
<i04> o}^^} -fr^Kg- *ofl^ Al/Ca ^f-JlS. ?lj4i^-EL ^i^-(43)-i- ^ ^^}7] 

sfl&N^ ^ ZL^ZL, 7fl^L:EL ^^"(43)^1 pfll- 

<105> o)^ ^ -0-71 ^711 ^ SAl^Hl ^ 

^ o}6\) *V^5l^ 5J0I C>U|^ ( ofl^ SAl^m, -°-7l ^711 ^ SAl^l -f- TFT* Ol 
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<106> #7]^ W><4 £ ^ofl Cf-g-oZf Jl^l- ^ ^ ^4. 

<io?> ^j), TFT^I H71M-, ^-2 H7l^ 5J- 

<ios> 4^^^ ^3^3 s^o. ^._g. § H i^H 1 TFT 

» £2, **W, 2*RKE«- ^« ^ SiSr ^ TFT* ^ 91^. 
<i09> TFT ^ afl^uVo.^., o. ^ ^ ^ <g^.- ^ 

<no> ^ f ^ TFT 21 ^Ifi-fH^ £°l(L)-& #tflA]^ ^ja.7> 7fl^ #di ^r^l7> 

<m> tna*ii, ^ tft^i s.(w)# ^js.7> aisi^^- ^> sath 

<112> ^HH^r £ «V^^ W>^«1- ^AHU- -M^^^m, *fl^ 7l# ^o> 

51* 53014. 
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7l ^ ±.3^ ^ff-7> = ^-71 ^*}*r ^ ^ H*a*li 

2] 

[3^8- 3] 

^71 A *m #7l H^l^o] *flv| cgctfo} ^s. 0 j 

^5L7> ^7l ^ H^^l^E^Sl *fl^ ^ °]&S:2Lt\. 3711 0]=^ 

*1 ^ ^^5.^1^1. 
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4] 

5] 

6] 

^-71 t}^^ ^°17> o]<Hl ttj.^ ^o] 

ofl ujsfl ajo^ 1.5^7} £]tt ^ ^^SLS. S}±r 
7] 

H^^l^E^ Z| *fl^ cgcrfofl^ tf^^ ^"i 

8] 

Ol OgOl^ t§^f>}±; Cf^^ ^S)^ ,#f$0] O}^ ^7} 
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cf^^^ ^sl-g-^1 «oHH ^£14 3.A] ol^-oj^i 

9] 

^7] A^7$Q -g^^fr 5g«8*»fl afll^^^, #7] *fl 1^<M3 A\ 

10] 

[^^*o> 11] 

^liO^Hl &<>H, 

^*Kr ^el€-^l ^l^^^M Ol Z^y} #71 ^g- B^^l^Bl^ 

^ ^^l « Ol ^fl^ ojo^ ^*Rr ^El^ ^l^^oj^ 
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[3^3- 12] 

13 t 1 * 13] 

[3^8- 14] 

*>tt ^2^3 °l-f-b zj-i^ 450^*] 135 ool ^.g. m^o S ^ 

15] 

*>tt ^E]€-^ ^ll^^ 0 J^7> o] z}-£7> tflef 0°°} 7^-§r 5}^ 3g 
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l^tt 16] 

^o^ £ *fl^ cg^^. ^ ti]-^^ ^ 

Hl^>JL, ^>7l CllolEiAl^oll 4^ 4>7l t# ^7H1 ^-ff-7} ^H^S. ^- 7 "| 

[3^8" 17] 

^)116^H1 SU^i, 

#71 Z]- *fl^ c^o} ^^-« o V^l cfl^fl ol *fl^ cgo^ ^€r^ 
o]-^S7> #7l ^ «V^- B^l^E^ *1jVg <^<£) ^ ol^H^ a7l ] o] s 

18] 
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19] 

#7l ^3^1 ^f3£ ^ «o V ^ *H7> °H 

20] 

^16^ vfl^l ^119%V # ^ ^6fl &o^ f 

#7l ^ ^ H^l^E^ ^ cgofj^ ^^ofl tfltfl °1 *fl\l 
^ Cf^^^ ^S]^ ^o] Hj-^o] ol=^- z]- E7 l- ^-7] + E^^li 

^ *fl^ ^^ofl rfl^fl o] ^o^-g- ^^Hfr cf^^^ 

^°1 €• 3^- ^£-5. ^ ^ S*l#*l. 

21] 

^116^ vfl^l ^119%> ^ o]2=l %M1 Sl^^l, 

#7l A^^. i$^*U} «fl1^ ^l^^^^l^-, #71 1^<M<21 A> 

°H #71 ^l^^TlH tfl^ ^^K^ <£#€ ^i, ZL ^^1?> 71S17> #7l ^1^ 

22] 

^18^- ^22^ ^ ojj^ ^j-oil ojo^ , 

#71 t}^^ ^Hl^ ^^Ml «H<i^ ^l^^^Tll^, #71 ^1 1^^^71151 A> 

°H #7l ^li^^^TiHl xfl^ ^skel^. <£#£ ^112^^^7115. ^«1^ ^ 
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IQtt 23] 

*H 22*8-011 9X°)*\, 

#7l A *11\i 31-fl-lHHil cfl^fl #7l Mvnv B^l^sq- ^ «vbv 

Hqfl^l^E^ 4 ^ ^^oflA^ Cf^^^ <S el ^3 ^111^^^71171- Zj-£7> A-lS. 

24] 

#*Rr t)-^8<g ^Hl^ ^1^^^7ll7> Z^-£7> #7] ^ ^ E^^] iE ^ 

*fl\i ^3 «oHHl cflsfl o] *flv^ *g#*Hf. nf^^^ #e]^| ^ll^^^^l 

25] 

^122%H1 &<H*1, 

#*Kf ^5j^ ^E^£] ^12^^^7117]- olJfLi. z| £7 } -45° ^*1 45° «1 53* ^HJ-°S 

[^th 26] 
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